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ABSTRACT

Projection-based reduced order models (ROMs) share strong connections with tech-
niques utilized in the design and analysis of high order discretizations. However, the
extension of such techniques to data-driven extensions to projection-based ROMs
encounters unique challenges. This minisymposium collects recent advances in data-
driven ROMs (as well as related machine-learning surrogates and data-assimilation
techniques) for physics-based simulations which address challenges in achieving ro-
bust performance in extrapolatory and predictive regimes. Embedding physical
structure-preserving properties (e.g., balance laws, preservation of geometric or so-
lution invariants) can significantly improve performance in such regimes. These
techniques also improve performance in the presence of challenging fluid physics,
including shock waves, boundary layers, and turbulence. This minisymposium fo-
cuses on techniques for enforcing such properties within data-driven methods, which
can both generalize and deviate significantly from approaches used traditional high
order numerical discretizations.
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